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Ozet

Amag: Glomus karotikum tiimérleri boyun bélgesinin nadir goriilen tiimérle-
rindendir. Cerrrahinin esas amaci tiimariin eksize edilip ¢ikartilmasidir. Bu ¢a-
lisma; ameliyat edilen hastalardaki cerrahi strateji ve cerrahi sonuglar tizerine
odaklanmistir. Gereg ve Yontem: Hastanemizde; 2004-2013 yillari arasinda;
10 hasta (ortalama yas 49+9; 41-69 yas arasi) karotikum tiimori tanisi ile
ameliyat edilmistir. Tani bilgisayarli tomografi; manyetik rezonans gériintiile-
me veya Doppler ultrasonografiyi takiben yapilan dijital substraction anjiyog-
rafi ile konulmustur. Shamblin siniflandirmasina gore 2 hasta tip 3 ve 8 hasta
da tip 2 olarak degerlendirilmistir. Bulgular: Cerrahi sonrasi mortalite gozlen-
medi. Ameliyat sonrasinda hastalarda nérolojik sekel gortlmedi. Takip stre-
si 44.11+34.62 ay(dagilim 2-98 ay) olarak saptandi. Ses kisikligi postopera-
tif dénemde bir hastada meydana gelmis olup ameliyat sonrasi 2. ayda kay-
bolmustur. 2 hastada preoperatif dosnemde mevcut olan dilde deviyasyon ve
sag gozdeki pitozis ameliyat sonrasinda da devam etti. 1 hastada ses kisik-
lig1 ve disfaji devam etti. 2 hasta timor rekirensi nedeni ile tekrar ameliyat
edildi. Sonug: Glomus karotikum tiimérlerinin tedavisinde en iyi yéntem cerra-
hidir. Arteriyal yapilarin devamliiginin korunmasi ve cerrahi sirasinda komsu
vaskaiiler ve sinir yapilarin hasar gérmemesi icin azami dikkat gerekmektedir.
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Abstract

Aim: Carotid body tumors are rare benign tumors of the neck. Excision of the
tumor is the main goal of the surgical procedure. This study is focused on the
surgical strategy and results of the patients who were operated for carotid
body tumor. Material and Method: 10 patients with a mean age 499 years;
ranging from 41-69 years with carotid body tumor underwent operation in
our hospital between 2004-2013. Diagnosis was made using computerized
tomography; magnetic resonance imaging or digital substraction angiogra-
phy after the initial doppler ultrasonography. According to Shamblin clas-
sification; 2 patients have type 3 and 8 patients have type 2 carotid body
tumors. Results: There was no postoperative mortality. There were no neu-
rologic sequelae after the operation. The follow-up period was 44.11+ 34.62
months (range 2-98 months). Hoarseness developed in one patient post-
operatively and it disappeared 2 months after the operation. Two patients
with deviation of the tongue and pytosis of the right eyelid had the same
symptoms after the operation. In one patient; hoarseness and dysphagia had
continued. Reoperations were done due to recurrence of the tumor in two
(20%) patients. Discussion: Surgical excision is the best treatment modality
for glomus caroticum tumors. Arterial continuity should be maintained and
special attention should be made to avoid damaging adjacent vascular and
neural structures during dissection.
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Introduction

Carotid body tumors are rare benign neoplasms originating
from embryologic neural crest. They usually present with an
asymptomatic mass in the neck. Surgical excision of these tu-
mors is very difficult because of the close relationship with the
arterial and neural structures.[1] Surgery plan is done according
to Shamblin classification.[2] Excision of the tumor and recon-
struction of the arterial structure if needed is the main goal of
the surgical procedure. Especially in the type-3 cases; arterial
continuity should be managed with graft interposition. In this
study; surgical strategy and results of the patients who were
operated for carotid body tumor were evaluated.

Material and Method

Ten patients (3 male and 7 female; mean age 49+9 years; range
41-69 years) with carotid body tumor were operated in our hos-
pital between 2004-2013. This study complies with the Decla-
ration of Helsinki and ethical approval was granted by the local
institutional review board. Informed consent was obtained from
all patients.

Only one patient had bilateral tumoral mass. Commonly; the
main symptom was palpable mass in the neck. Dysphagia;
hoarseness; syncope; deviation of the tongue and pytosis in the
right eyelid were the other symptoms. There were no neurologic
sequelae or complication except in the two patient with devia-
tion of the tongue and pytosis in the right eyelid.

Common finding in the physical examination was the immo-
bile; solid; rubbery pulsatile mass that is inferior to mandibular
angle; just above the carotid artery in sizes between 2x3 c¢cm to
4x4.5 cm. To confirm the diagnosis; we performed computerized
tomography (CT); magnetic resonance imaging (MRI) or digital
substraction angiography (DSA) after the initial doppler ultraso-
nography (USG) (Figure 1). After these examinations; according
to Shamblin classification; 2 patients have type 3; 8 patients
have type 2 carotid body tumors.

Figure 1. 4x3x3 c¢m sized glomus caroticum (heterogenic; hypoechoic) tumor lo-
cated at the bifurcation of the external and internal carotid artery

Surgical Technique

All of the procedures were done under general anesthesia. 7-8
cm length incision was made parallel to the medial border of
the sternoclaidomastoid (SCM) muscle between the mandibular
angle and medial border of clavicula. The carotid artery and its

branches were exposed and encircled with tapes. Distal arterial
continuity was controlled in the cases requiring surgical resec-
tion of the arterial structures. Shunt was not used in any of
the patients. External carotid artery (ECA) was ligated in 4 of
8 cases with type 2 tumor. Internal carotid artery (ICA) was re-
anastomosed to the common carotid artery (CCA) directly in 2
cases of type 3 tumor without any graft requirement. Balloon
oclusion test was performed for these patients to evaluate the
adequacy of the contralateral side.

Results

There was no mortality. There were no neurologic sequelae after
the operation except the patients with preoperative neurologic
deficits. The follow-up period was 44.11+ 34.62 months (range
2-98 months). Hoarseness developed in one patient postopera-
tively and it disappeared 2 months after the operation. Two pa-
tients with deviation of the tongue and pytosis of the right eye-
lid had the same symptoms after the operation. In one patient;
hoarseness and dysphagia had continued. Reoperations were
done due to recurrence of the tumor in two (20%) patients. One
of them came to the outpatient clinic due to swelling and un-
derwent reoperation during the first postoperative year whilst
the other one was diagnosed during the second postoperative
year at the routine check up by doppler USG and underwent re-
operation.The pathological examination of all the patients was
reported a s glomus caroticum tumor revealing no malignancy.

Discussion

The average size of the carotid body tumors is 5x3x1;5 mm and
the average weight is 12.1 mg (ranges from 1-47.4 mg).[1] Ca-
rotid body regulates the autonomic control of respiratory and
cardiovascular system. Paraganglionic cells that are the con-
stituent of this structure sense the blood pH; pO2 and pCO2
changes.[3] They are more common in women and in 10% of the
patients are seen bilaterally.[4] Only 3-12.5% of them are ma-
lignant.[5] In our study; 7 (70%) were female and 3 (30%) were
male and only one (10%) patient had bilateral tumoral mass.
Tumor diameter is important in appearance of the symptoms
and planning of the treatment. These tumors are very vascular
and have a dense capillary structure. Shamblin et al. [2] classi-
fied these tumors in three groups according to the invasion of
the carotid artery. In type 1; there is minimal invasion of the
internal carotid artery. Excision of this type can be done simply.
In type 2; carotid arterial structures are partially invaded and
dissection of the tumor is difficult. However; the tumor can be
excised completely. Invasion of the arterial structures is very
advanced in type 3 and tumor invades the arterial structures
completely. Unfortunately; excision of the tumor from these
structures is not possible.[6] Excision of such tumors has the po-
tential risk for cranial nerve injury and massive hemorrhage. In
Shamblin type 1 and 2 tumors; excision of the tumor is recom-
mended with careful subadvential dissection whereas in shamb-
lin type 3 tumors; excision of the external and/or internal carotid
artery is necessary. If the ICA is invaded by the tumor or dam-
aged during the operation; reconstruction of the ICA is required.
In our study; carotid body tumors were excised involving the
ECA in type 3 cases and the ECA was reanastomosed to the
common CCA directly without any graft requirement. Hemor-
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rhage was controlled by the vascular clamps which were used
in short intervals during the completion of the anastomosis.
In type 2 cases tumor was excised in the subadventitial plan.
There was reasonable hemorrhage and hence no need for CCA
clamping.

Another problem in the excision of the tumor is massive hemor-
rhage during the operation. We start the dissection of the tumor
at the CCA and advance distally towards the ECA applying mul-
tiple clamps along the way to minimize bleeding. This way; we
reach the ECA and we are able to excise the tumor at the level
of the ECA (Figure 2). This reduces the blood supply of the tu-

Figure 2. Tumor excised and detached from the ECA applying multiple clamps

mor since 70-80% of its blood supply originates from the ECA.
With the modern surgical techniques; stroke risk is less than 5%
in the surgical excision of the carotid artery tumors.[7] Cranial
nerve injury was reported as 32-44% postoperatively in the lit-
erature.[8] 20% of the patients have permanent neurological
deficit. 2 (20%) of our patients had preoperative neurological
deficit which continued on postoperatively. None of our pa-
tients developed new onset neurological deficit. In one patient;
hoarseness that developed postoperatively disappeared in the
second postoperative month whilst in the other one hoarseness
and dysphagia continued. Surgical manipulation and edema
were the possible causes of this situation.

Surgical outcomes are related to tumor size and invasion rate.
Surgery should be performed as soon as possible at the time of
diagnosis because of the growth rate potential and local inva-
sion in patients with a long survival expectation.[9]

Surgical excision is the best treatment modality for glomus ca-
roticum tumors. Arterial continuity should be maintained and
special attention should be made to avoid damaging adjacent
vascular and neural structures during dissection.
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